Dimerization kinetics of HIV-1 and HIV-2 reverse transcriptase: a two step process.
The dimerization processes of the human immunodeficiency virus (HIV) types 1 and 2 reverse transcriptase (RTs) from their subunits have been investigated using a number of complementary approaches (fluorescence spectroscopy, size exclusion-HPLC and polymerase activity assay). The formation of the native heterodimeric form of HIV-1 and HIV-2 RT occurs in a two step process. The first step is a concentration-dependent association of the two subunits (p66 and p51) to give a heterodimeric intermediate, which slowly isomerizes to the "mature" heterodimeric form of the enzyme. For both RTs, the first step behaves as a second order reaction with similar association rate constants (in the range of 2 x 10(4) to 4 x 10(4) M-1 s-1). This initial dimerization results in a 25% quenching of the intrinsic fluorescence and a 30% decrease in the accessibility of the tryptophan hydrophobic cluster to solvent as revealed by iodide quenching experiments and by monitoring the binding of 1-anilino-8-naphthalenesulphonate. The formation of the intermediate-RT form appears to involve hydrophobic regions of the subunits containing tryptophan residues. This intermediate form is devoid of polymerase activity, but is able to bind primer/template with high affinity. The final stage of the mature RT-heterodimer formation occurs in a slow first order reaction, which is 12-fold faster for HIV-2 (1.2 h-1) than HIV-1 RT (0.1 h-1). At micromolar concentrations, this slow isomerization constitutes the rate limiting step of the RT maturation and the structural change involved appears to be partly associated with the catalytic site, as shown using fluorescent labelled primer/template. On the basis of both the presently available X-ray structure of the HIV-1 RT and the predicted structure of HIV-2 RT, the thumb subdomain of the p51 subunit seems to be involved in this maturation step, which is probably the interaction of this domain with the RNAse H domain of the large subunit. The placement of the fingers subdomain of p51 in the palm subdomain of the p66 subunit may also be associated with formation of mature heterodimeric RTs.